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An apparatus for conveying Jtems to a 
selected receiving station comprises a round 
carousel (l6j rotataWe about a center thereof . 
to abgn a portion thereof with a selected az- 
imuth, a p latf brm (24) disposed in the carousel, 
the platform bemg movable rotatably with the 
carousel and movable vertically In the carousel 
to a selected height, and a sled (26) disposed on 
the platform and movable on the platform side- 
wise through a path concentric with the carousel 
to align the sled with a second selected azimuth, 
Che sled being configured to receive thereon at 
least one of the items. The item is movable cir- 
cularly by the carousel, vertically by the plat- 
form, and circularly by the sled, whereby to be 
conveyed to and from the receiving station dis- 
posed at the selected height and at the second 
azimuth. 
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APPARATUS FOR CONVEYING ITEMS 
TO A SELECTED RECEIVING STATION 

Field Of the Invention 

Thirs invention relates to a storage bin assembly 
wherein items are moved automatically from an entry 
point to a selected storage bay and vice-versa, and is 
directed more particularly to a vehicle automatic 
parking garage. 

Background Of The Invention 

Increasing vehicle traffic in the larger 
population centers, as well as the increasing ne<ed for 
space, have made it necessary to provide parking places 
for ever more vehicles, while at the same time 
minimizing the space used. In this connection, 
above-ground and underground garages are already known, 
in which vehicles are positioned close to one another 
on a plurality of parking levels. In this kind of 
parking garage, it is usual for the vehicles to/move 
under their own power along appropriate ramps and 
corridors to the individual parking locations. 

This kind of parking is, however, subject to 
various disadvantages. The entry and exit passages 
require a substantial amount of additional space, so 
that with a given construction volume, fewer parking 
spaces can be provided. Further, the vehicle exhaust 
gases make it necessary to provide extensive 
ventilation systems which greatly increase the cost of 
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the parking facility and, in addition, require even 
more space. Moreover, this kind of installation must 
be publicly accessible, which on the one hand can 
endanger the parked automobiles in the sense of being 
stolen or damaged, and on the other hand can endanger 
individuals. 

For these reasons, various proposals have been 
made in the past for the construction of mechanized, 
automatic parking garages, in which the vehicles are 
left by their owners in an entrance, are loaded onto a 
lift platform by a special apparatus, are conveyed to 
the entry of one of a plurality of parking compartments 
with the help of the lift platform, and finally are 
deposited within the corresponding parking compartment. 
In this connection, a particularly simple construction 
involves a circular arrangement with outwardly lying 
parking compartments and a central lift apparatus. 

In U.S. Patent No. 5,478,182, there is a 
discussion of several different automatic parking 
garages. For the sake of convenience, this discussion 
is substantially repeated below. 

In Swiss Patent specification CH-A5-649 340, there 
is disclosed an automatic parking garage having: 

(a) a storage silo with a circular periphery, 
which storage silo encloses a cylindrical inner shaft 
and includes, on a plurality of stacked parking . levels , 
a plurality of radically directed parking compartments 
open toward the inner shaft; and 
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(b) a conveying apparatus located in the 
inner shaft for the transportation of vehicles between 
at least one entrance and the parking compartments, or 
between the parking compartments and at least one exit, 
the conveying apparatus including a plurality of 
vehicle-receiving transport surfaces which are movable 
in a vertical direction and can be rotated together in 
a horizontal direction about a central axis, such that 
they can be positioned through vertical movement at the 
level of one of the parking levels or at the level of 
the at least one entrance, or the at least one exit, 
and then, through rotation about the central axis, can 
be brought adjacent to one of the parking compartments 
in the corresponding parking level. 

In the parking garage described immediately above, 
a plurality of parking compartments or single parking 
spaces are arranged in different parking levels 
radically about a cylindrical shaft. In the shaft is 
provided an elevator apparatus with a rotatable lift 
platform which defines two rotatable spaces for 
receiving vehicles; By vertical movement and/or 
rotation of the platform about a central axis, all 
parking compartments can be reached by the rotatable 
spaces . 

The two rotatable spaces are provided parallel 
with one another at opposite sides of the central axis, 
and have their longitudinal axes displaced away from 
one another, so that their longitudinal axes are 
substantially out of alignment with the radial 
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direction. The parking compartments of each parking 
level are correspondingly angled to each other, so that 
their longitudinal axes can be brought into alignment 
with the longitudinal axes of the rotatable spaces. 
The parking spaces of each level are divided into two 
equal halves, such that each of the halves can be 
directed only to one of the rotatable spaces, because 
of the different angulation. 

On the one hand, because of the special 
arrangement of the parking compartments, the 
construction of the parking garage is relatively 
expensive. On the other hand, the deposit of the 
vehicles is relatively slow, because only two rotatable 
spaces are available, and only one rotatable space is 
available for half of the parking compartments of one 
level . 

A further automatic parking garage is known from 
the German publication OE-A 1-38 31 463. In this 
parking garage, the. parking compartments are arranged 
radially. For the distribution of the vehicles there 
is likewise provided a combined lift and rotating 
apparatus, which, however, provides only a single 
transport space. The loading and unloading of the 
transport lift is assisted by an accessory car on which 
is placed the vehicle to be parked. Since the 
transport lift can only accept one vehicle, this type 
of parking garage cannot perform a rapid in and out 
parking cycle. The use of accessory cars, moreover, 
makes special apparatus necessary for introducing the 
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car into all parking compartments, requiring a 
considerable technical expenditure. 

Special transfer apparatus for the transportation 
of vehicles between lift and parking compartment are 
furthermore known from publications W091/18162 and 
EP-A1-0 395 601. In the first of these two 
publications, a transfer apparatus is proposed which is 
mechanically very expensive, and especially susceptible 
to breakdown, this transfer apparatus requiring several 
levels which are displaceable with respect to each 
other and have comb-like ends which, upon depositing 
the vehicle in the parking compartment, inter-engage 
with corresponding comb-like configurations in the 
bottom of the compartment. 

In the second of these two publications, a 
transfer apparatus is disclosed which travels sideways 
with respect to the vehicle and utilizes: one of the 
forward wheels to pull the vehicle into the lift and to 
push the vehicle into a parking compartment. Because 
of the external position of the transfer apparatus/ 
additional room is required. Moreover, this transfer 
apparatus grips only: one side of the vehicle, which 
leads to an unbalanced loading of the chassis. 

In U.S. Patent No. 5,478,182, there is disclosed 
an automatic parking garage in which the individual 
parking compartments on the parking levels and the lift 
mechanism are positioned in a precise radial direction. 
In the lift, several transport surfaces, preferably 
four, are provided for the vehicles. The individual 
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parking compartments can be accessed by all transport 
surfaces in the same manner, since the construction has 
a high degree of symmetry, and all compartments are 
equivalent to each other. Finally, the connection 
between a transport surface and a parking compartment 
is particularly simple, because the facing edges are 
very closely spaced due to the radial configuration. 

The transport surfaces can be moved in various 
ways. In accordance with a first preferred embodiment 
of the invention, the transport surf aces are provided 
on a common transport platform, and are displaced 
together vertically by a vertical movement, and are 
rotated together by rotation of the transport platform. 

According to a second preferred embodiment, the 
transport surfaces are vertically displaceable 
independently of one another by means of individual 
lifts, wherein the individual lifts are provided on a 
common rotary table which rotates about the central 
axis . 

A further preferred embodiment of the invention is 
characterized in that a pulling apparatus operating in 
a radial direction is provided on each of the transport 
surfaces, for pulling a vehicle out of an entrance or 
out of a parking compartment onto the transport 

— * *- f "" ,4j - i4 y a y ciu«-ic -l i_ vjui cne uidnsporc 

surface into an exit or into a parking compartment. 
The pulling apparatus moves the vehicle being parked by 
using the wheels of the vehicle. 
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The apparatus of the aforementioned '182 patent 

utilizes a pushing and pulling apparatus comprising a 

sliding carriage movable radially of the transport 

surfaces along a radial guide rail. The carriage 

includes a pair of arms having rollers thereon adapted 

to engage the front wheels of a vehicle and to pull the 

vehicle by its front wheels out of the parking 

compartment or entrance and onto the adjacent transport 

surface. During the reverse process of expelling the 

vehicle, the sliding carriage pushes the vehicle by its 
front wheels. 

Inasmuch as many vehicle owners prefer to leave 
their car in "park" and locked, it is deemed preferable 
to provide a transfer -apparatus for moving vehicles 
onto, and off of, transport surfaces without the need 
to require rolling; of the wheels of the vehicle. 

Further, the apparatus of the '182 patent requires 
rotational movement of each transport surface having a 
vehicle thereon to align the vehicle with a selected 
parking compartment. Rotational movement of one 
transport surface requires rotational movement of the 
entire carousel, thereby generally mandating moving 
only one vehicle at a time into a parking compartment. 

It is deemed preferable to have the facility of 
moving a plurality of vehicles into parking 
compartments at substantially the same time. 
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Objects Of Th» invention 

Accordingly, it is an object of ^ invention fco 
provxde an automatic parking garage wherein vehicles 
havxng wheels in a non-rotatable condition may be 
transferred from and onto a transport surface 

A further object of the invention is to provide an 
automatic parking garage in which each transport 
surface is adapted to service a plurality of storage 
bays without rotative movement of the carousel to 
Precisely align the transport surface with the selected 
storage bay. 

More generally, a still further object is to 
provide an improved apparatus for conveying items to a 
selected receiving station. 

Summary Of The Invention 

With the above and other objects in view, as will 
hereinafter appear, a feature of the present invention 
is the provision of an apparatus for conveying items to 
a selected receiving station, the apparatus comprising 
a round carousel rotatable about a center thereof to 
align a portion thereof with a selected azimuth, a 
vertically movable platform disposed in the carousel 
the platform being movable rotatably with the carousel 
and movable vertically in the carousel to a selected 
Might, and a sled disposed on the platform and.movable 
on the platform sidewise through a path concentric with 
the carousel to align the sled with a second selected 
azimuth, the sled being configured to receive thereon 
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at least one of the items. The item is movable 
circularly by the carousel, vertically by the platform, 
and circularly by the sled, whereby to be conveyed to 
and from the receiving station disposed at the selected 
height, at the selected azimuth. 

In accordance with a further feature of the 
present invention, there is provided a parking garage 
comprising a storage housing having a plurality of 
floors arranged in vertical order, the housing being of 
a configuration defining an annulus, and each of the 
floors having a plurality of radially-oriented parking 
bays open inwardly of the annulus. A carousel is 
disposed centrally of the housing and adjacent thereto. 
A plurality of discrete, vertically-movable platforms 
are disposed in the carousel, each Of the platforms 
being movable to a selected one of the housing floors, 
and the carousel being rotatable to align the carousel 
Platforms each with a selected group of the parking 
bays in the selected floor of the storage housing. A 
sled is disposed on each of the platforms and is 
movable on the platform sidewise through a path 
concentric with a juncture of the annulus and the 
carousel so as to align the sled with a selected one of 
the group of parking bays, the sled being configured to 
receive thereon a vehicle for transport to the selected 
parking bay by one or more of (i) rotating the 
carousel, (ii) vertically moving the platform on which 
the vehicle in disposed, and (iii) moving the sled on 
which the vehicle is disposed. 
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In accordance with a still further feature of the 
Present invention, there is provided a parking garage 
comprising a storage housing having a plurality of 
floors arranged in vertical order, the housing being of 
a configuration defining an annulus, and each of the 
floors having a plurality of radially-oriented parking 
bays open inwardly of the annulus. A carousel is 
disposed centrally of the housing and is adjacent 
thereto. An integral platform is vertically movable in 
the carousel, a plurality of sleds is each movable in 
its own region of the platform concentric with a 
juncture of the annulus and the carousel so as to align 
the sled with a selected one of the parking bays, the 
sled be lng configured to receive thereon a vehicle for 
ransport to the selected parking bay by one or more of 

wh K°l ating Car ° USe1 ' mOVi °9 the ^ on 

which the vehicle is disposed. 

grief Description Of Th e Drawing* 

The above and other objects and features of the 
present invention will be more fully disclosed or 
rendered obvious by the following detailed description 
of the preferred embodiments of the invention, which 
are to be considered together with the accompanying 
drawings wherein like numbers refer to like parts, and 
further wherein: 

Fig. 1 is a diagrammatic perspective view, broken 
away, of one form of parking garage formed in 
accordance with the present invention, wherein the 
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parking garage comprises a center carousel having a 
plurality of discrete vertically movable platforms 
thereon, and further wherein each of the platforms 
includes a sled movable on that platform so as to be 
selectively alignable with each of the parking spaces 
outlying the current position of that platform; 

Fig. 2 is a diagrammatic top plan view of the 
parking garage shown in Fig. 1/ 

Fig. 3 is a top plan view showing one possible 
form of conveying apparatus for moving vehicles onto, 
and off of, the sleds disposed On the vertically 
movable plat forms ; 

Fig . 4 is an enlarged view showing one possible 
construction for vehicle orienting apparatus disposed 
at the carousels loading /u^ib^ing bays arid adapted to. 
change the orientation of the vehicles either before 
they are picked up by the sled or after they are 
dropped off by: the sled; 

Fig . ? is ja diagranunat^c perspective view, broken 
away, of a second form of parking garage formed in 
accordance with the present invention, wherein the 
parking garage comprises a center Carousel having a 
integral platter vertically movable thereon, and 
further wherein the platter Supports a plurality of 
sleds each movable on its own region of the platter so 
as to be selectively alignable with each of the. par king 
spaces outlying that region of the platter; 

Fig. 6 is similar to Fig. 1, but illustrative of 
an alternative embodiment of parking garage; 
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Fig. 7 is a top plan view of an entry and/or exit 
level of the parking garage of Fig. 6; 

Fig. 8 is a side elevational view of the parking 
garage of Fig. 6; 

Fig. 9 is a top plan view of the parking garage of 
Fig. 6; 

Fig. 10 is a top plan view of one form of 
conveying means disposed on each of the sleds for 
conveying a vehicle onto and off of the sled; 

Fig. 11 is a side diagrammatic view of the 
conveying means of Fig. 10 in a first position; 

Fig. 12 is similar to Fig. 11, but showing the 
conveying means in a second position; 

Fxg. 13 is a top plan diagrammatic view of an 
alternative form of conveying means for conveying a 
vehicle onto and off of the sled; 

Fig. 14 is a top plan diagrammatic view of still 
another. alternative form of conveying means for 
conveying a vehicle onto and off of the sled; 

Fig. 15 is a side diagrammatic view of the 
conveying means of Fig. 14 in a first position; and 
Fig. 16 is similar to Fig. 15, but showing the 
conveying means in a second position. 

D etailed Description Of Th e Preferred R m hnH im ^^ 

Referring first to Fig. 1, it wiU be seen . t hat an 
illustrative apparatus includes a round carousel 20 
rotatable about a central cylindrically-shaped core 22. 
If desired, core 22 may be a post, either solid or 
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hollow. More preferably, however, core 22 may be a 
substantially hollow space, so as to reduce the weight 
of carousel 20. Carousel 20 is adapted to be driven in 
a circular fashion about the central axis of core 22. 
For example, where core 22 is a post, carousel 20 may 
be rotated by rotating the post. Alternatively, where 
core 22 is a hollow space, carousel 20 may be rotated 
by engaging other portions of the carousel. At least 
one vertically movable platform 24 is disposed in 
carousel 20 and is movable rotatably with carousel 20, 
and is movable vertically in carousel 20 to a selected 
height . 

: A sled 26 is disposed on each platform 24 and is 
movable on platform 24 sidewise through a path defined 
by tracks 28 concentric with carousel central core 22 
so as to align sled 26 with a selected azimuth. The 
sleds 26 each are provided with an upper surface 30 for 
receiving a vehicle or other item {not shown) thereon. 

Thus, the vehicle or item disposed on surface 30 
of sled 26 is movable circularly by carousel 20, 
vertically by platform 24, and circularly by sled 26, 
so as to be conveyed to and from a selected storage bay 
32 disposed at the aforesaid selected height and at the 
aforesaid azimuth. 

On each sled 26, there is disposed a conveying 
means 34 (Figs. 3 arid 10-12) including a pair of arms 
36, 38 extending from a base member 40 and supported by 
rollers 42 and 48 {Fig. 10). Each arm 36, 38 is 
provided with outwardly-directed and biased pins 44, 
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each of which is' adapted to move inwardly under 
pressure into a cylinder 46 against the 
outwardly-directed bias. As will be further described 
herein below, when a vehicle is disposed at a drop-off 
location, arms 36, 38 are adapted to move beneath the 
vehicle on rollers 42, rollers 42 are then retracted up 
xnto arms 36, 38 so that arms 36, 38 rest on rollers 
«, and then the arms 36, 38 are rolled laterally away 
from one another on rollers 48, such that applicable 
Pxns 44 engage the wheels of the vehicle, including 
inside, back and front portions of the wheels (Fig 
ID . Alternatively, the arms 36, 38 can be adapted to 
be initially disposed on either side of the vehicle and 
having pi ns directed, and biased, inwardly (not shown,, 
in such case, the arms 36, 38 are moved inwardly toward 
each other on roller, 48 so as to engage the vehicle 
wheels from the outer sides of the wheels, rather than 
the xnner sides of the wheels when the arms 36, 38 are 
disposed beneath the vehicle. After engaging the tires 
of the vehicle, or other item on the sled 26, the 
conveying means 34 are caused by an actuator 49 (Figs. 

and 12) to rise from the upper surface 30 of the 
sled 26 (Fig. 11) to a slightly raised position on r h e 
rollers 42 (Fig. 1 2) , thereby Ufting ^ ^ 

other item on sled 26. Conveying means 34 are then 
moved lengthwise of the sled 26 and radially outwardly 
of the carousel 20, as shown in Fig. 3, so as to carry 
the vehicle, or other item, into a selected one of the 
storage bays 32. Once the vehicle is disposed in the 
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storage bay 32, the conveying means 34 is lowered to 
the surface of the storage bay 32 so that arms 36, 38 
again rest on rollers 4 8, the arms 36, 38 are moved 
laterally on rollers 48 so as to disengage from the 
tires of the vehicle, the arms 36, 38 are then again 
lifted on rollers 42. The arms 36, 38 are next moved 
longitudinally on rollers 42 so as to withdraw arms 36, 
38 from beneath the vehicle, and the conveying means 34 
is returned to its sled 26. It should be appreciated 
that conveying: means 34 are adapted to convey a vehicle 
from one location to another while the wheels of that 
vehicle are in either a non-rota table (i.e., locked) 
condition, or in a rota table condition, as the case may 
be. This feature is significant, as it permits the 
vehicle to be moved about the storage facility 
regardless of whether the driver has left the vehicle 
in "park" or "gear" or "neutral", and regardless of 
whether the parking break has been set. 

An alternative form of Cbnyeying means 34 is shown 
in Fig. 13. The conveying means 34 shown in. Fig. 13 is 
similar to the conveying means 34 shown in Figs. 10-12, 
except that the biased pins 44 of Figs. 10-12 are 
replaced by a plurality of supports 44A. Supports 44A 
are adapted to slide along arms 36, 38. With this 
construction, when a vehicle is disposed at a drop-off 
location, arms 36, 38 are initially supported on 
rollers 42, with supports 44A in a spaced-apart 
condition on arms 36, 38, and the arms 36, 38 are slid 
under the vehicle on rollers 42. Then arms 36, 38 are 
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lowered onto rollers 48 and moved laterally until a 
support 44A is disposed in front of, and in back of, 
each tire of the vehicle. Then the supports 44A are 
moved towards the tires, so that one support 44A 
engages the front of each tire and one support engages 
the rear of each tire. Then arms 36, 38 are raised up 
on rollers 42, thereby raising the vehicle on supports 
44A, and the vehicle is carried from the drop-off 
location onto sled 26. Subsequently, arms 36, 38 
(carrying the vehicle) are rolled (on rollers 42) off 
sled 26 into a storage bay, arms 36, 38 are lowered 
onto rollers 48, supports 44A are moved along arms 36, 
38 away from the vehicle's tires, and arms 36, 38 are 
moved laterally on rollers 48. Then arms 36, 38 are 
raised back up on rollers 42, and finally arms 36, 38 
are withdrawn from beneath the vehicle. As with the 
conveying means 34 of Figs. 10-12, the conveying means 
34 ° X Fig ' ^ c an be constructed so as to be inserted 
under the vehicle between the vehicle's tires, in which 
case supports 44A extend outboard of arms 36, 38 in the 
manner shown in Fig. 13, or the conveying apparatus of 
Fig. 13 can be configured so as to approach the vehicle 
from outboard of the vehicle, in which case supports 
44A extend inboard of arms 36, 38 (not shown). Again, 
it is to be appreciated that the conveying means 34 
shown in Fig. 13 are adapted to convey a vehicle from 
one location to another while the wheels of that 
vehicle are in either a non-rotatable (i.e., locked) 
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condition, or a rotatable condition, as the case may 
be. 

Still another alternative form of conveying means 
34 is shown in Fig 5 . 14-16. The conveying means 34 
shown in Figs. 14-16 is similar to the conveying means 
34 shown in Figs. 10-12, except that the biased pins 44 
of Figs. 10-12 are replaced by a plurality of supports 
44B, 44C. Supports 44B are adapted to slide along arms 
36, 38, and supports 44C are adapted to pivot on arms 
36, 38. With this construction, when a vehicle is 
disposed at a drop-off location, arms 36, 38 are 
initially supported on rollers 42, with supports 44C 
folded inwardly so that they reside parallel to arms 
36, 38. Arms 36, 38 are slid on either side of the 
vehicle on rollers 42 until supports 44B engage the 
front two tires of the vehicle. Then the supports 44C 
are pivoted towards the tires, so thaWdne support 44B 
engages the front of each front tire and one support 
44C engages the rear of each front tire, and so that 
one support 4 4C engage the front of each rear tire and 
one support 44C engages/ the rear of each: rear tire. 
Then arms 36, 38 ; a^ rollers 42, 

thereby raising the vehicle off the ground, and . the 
vehicle is carried from the drop-off location onto sled 
26. Subsequently, arms 36, 38 (carrying the vehicle) 
are rolled (on rollers 42) off sled 26 into a storage 
bay, arms 36, 38 are lowered somewhat on rollers 42 so 
as to allow the vehicle's tires to re-contact the 
ground, and supports 44C are pivoted on arms 36, 38 
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away from the vehicle's tires. Then arms 36, 38 
{riding on rollers 42) are withdrawn from beneath the 
vehicle. Again, it is to be appreciated that the 
conveying means 34 shown in Figs. 14-16 are adapted to 
convey a vehicle from one location to another while the 
wheels of that vehicle are in either a non-rotatable 
(i.e., locked) condition, or a rotatable condition, as 
the case may be. 

Adjacent the carousel 20 is an annularly-shaped 
housing 50 (Fig. 1) having a number of floors arranged 
in vertical order and in which the storage bays 32 are 
arranged in radial alignment with platforms 24. As 
shown in Fig. 1, a plurality of bays 32 are in 
alignment with a given platform 24 (six bays 32 shown 
in Fig. 1 are aligned with a given platform 24). 

The carousel 20 is provided with an entry and exit 
level or levels 52, there being shown in Fig. 1 a 
single level 52 for both entry and exit of vehicles, 
the housing 50 is provided with at least one entry bay 
54 (Fig. 1) on a level with the carousel entry level 
and at least one exit bay 56 on a level with the 
carousel exit level. 

An annular conveyor 60 is preferably disposed 
around the housing 50 (Figs. 1 and 4) on the level of 
the housing entry bay 54 and exit bay 56. The conveyor 
60 is rotatable around the housing 50 and is provided 
with pads 62, each of which is adapted to receive a 
vehicle and is alignable with the housing entry bay 54 
and exit bay 56. The conveyor 60 delivers vehicles, or 



SUBSTITUTE SHEET (RULE 26) 



WO 99/37872 



PCT/IB99/00170 



- 19 - 

other items, from the entry and exit bays 54, 56 to 
drop-off and pick-up locations. 

The entry and exit bays 54, 56 preferably are each 
provided with an apparatus 70 (Figs. 1 and 4) for 
orienting vehicles or other objects. The orienting 
apparatus 70 preferably is rotatable 180 degrees so as 
to change the direction of a vehicle thereon. When the 
apparatus herein described is used for the storage of 
vehicles, it is advantageous to utilize the orienting 
apparatus 70 to change the orientation of vehicles 
before the vehicles are picked up by sleds 26 or after 
the vehicles are dropped off by sleds 26. In a 
preferred embodiment of the invention, the vehicle will 
generally be driven into the automatic garage front end 
first, and will generally be stored in a storage bay 
back end first, in which case orienting apparatus 70 is 
adapted to change the orientation of the vehicle after 
the vehicles are dropped off by sleds 26, as the 
vehicle exits the garage. Preferably the orienting 
apparatus 70 comprises a conveyor belt 72 (Fig. 4) 
mounted on a platform 74 which is rotatable through 180 
degrees. 

The carousel 20 preferably has mounted therein a 
number of discrete platforms 24, as shown in Fig. 1, 
the platforms 24 being vertically movable individually, 
and each platform 24 having at least one sled 26 
movably mounted thereon. In an alternative embodiment, 
a single platform 24 (Fig. 5) is provided, the entire 
platform being raised and lowered as a single integral 



SUBSTITUTE SHEET (RULE 26) 



WO 99/37872 PCT/IB99/001 70 

- 20 - 

unit. m this construction, platform 24 has at least 
one, and preferably a plurality of, sleds 26 movably 
mounted thereon. 

In an alternative embodiment, shown in Figs. 6-9, 
there is added to a core portion, substantially as 
described hereinabove, additional vertically movable 
platforms 80, each comprising a portion of an annulus, 
and each having a sled 82 movable sidewise in an 
arcuate fashion along tracks 84. The sleds 82 are each 
provided with conveying means 34, as shown in 
conjunction with sleds 26 in Figs. 1-5 and 10-16. 

Radially outwardly from platforms 80, and adjacent 
thereto, is an outer housing 90 having storage bays 92 
therein in radial arrangement. The sleds 82 are each 
alignable with a bay 92. The outer housing 90 may 
extend completely around the inner core (Fig. 9), or 
outer housing 90 may extend only partially around the 
inner core (Figs. 6 and 7). Further, the platforms 80 
and outer housing 90 may be of a different height than 
ca rouS ei 2 0 and housing 50, as shown in Fig. 8, to 
conform to underlying topography. In such a case, the 
apparatus can be provided with different carousel entry 
and exit levels and corresponding different levels for 
housing entry and exit bays 54, 56. 

In operation, an item is placed on a pad 62 (Fig. 
1) of conveyor 60. When the apparatus is used for the 
storage of vehicles, a vehicle (not shown) is driven 
onto pad 62 and left in a locked condition by the 
vehicle operator. The conveyor 60 is indexed around 
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one place to bring one of the pads 62 into alignment 
with an entry bay 54 in which there is disposed an 
orienting apparatus 70. The pad 62 comprises a 
conveyor (Fig. 4) movable radially of the carousel and 
this conveyor operates to move the vehicle front 
wheels, which are not in turnable condition, onto 
orienting apparatus 70. Apparatus 70 is also a 
conveyor movable radially of the carousel; and the 
conveyor of apparatus 70 operates, in conjunction with 
pad 62, to move the vehicle onto apparatus 70. If it 
is desired at this point to re-orient the vehicle, so 
as to turn the vehicle so that it is directed outwardly 
rather than inwardly, orienting apparatus 70 is rotated 
180 degrees. Preferably, however, as noted above, the 
vehicle will generally be re-oriented as it is removed 
from the storage system. 

The conveying means 34 on a sled 26 aligned with 
apparatus 70 is then actuated to reach onto apparatus 
^ en 9 a 9* t^e vehicle and draw the vehicle 

onto sled 26, and then to lower the vehicle onto upper 
surface 30 of sled 26. 

The platform 24, on which the vehicle-carrying 
sled 26 is mounted, rises in carousel 20 to the 
appropriate level. The carousel 20 rotates around 
central core 22 to bring platform 24 into radial 
alignment with a sector of the selected level having, 
among its storage bays 32, at least one empty bay. The 
sled 26 on which the vehicle is mounted moves (if 
necessary to align with an empty bay) sidewise on 
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tracks 28 to align with the empty bay 32. The 
conveying means 34 then raises the vehicle off the 
surface 30 of sled 26 and moves axially of sled 26 and 
radially outwardly from carousel 20, to move the 
vehicle into the storage bay 32. Once the vehicle is 
in bay 32, the conveying means 34 lowers the vehicle 
onto the surface of bay 32 and disengages from the 
vehicle and returns to its sled 26. The platform 24 
then travels to the next position or location for 
admission of another vehicle. 

It will be appreciated that rotation of carousel 
20, vertical movement of platform 24, and movement of 
sled 26 along tracks 84 may take place in a serial 
fashion or, more preferably, may take place in a 
sometimes simultaneous fashion, so as to optimize 
operation of the storage facility. Furthermore, it 
will be appreciated that various platforms 24, and 
various sleds 26, will typically all be moving in 
various independent fashions about the carousel, even 
as the carousel may be stationary or moving, so as to 
optimize operation of the storage facility. 

Furthermore, in view of the flexibility of 
operation afforded by virtue of the fact that sleds 26 
are movable independently of carousel 20, carousel 20 
may be adapted for substantially continuous movement 
during operation of the storage apparatus, with, sleds 
26 operated so as to initiate and maintain alignment 
with the desired entry bay 54, storage bay 32 and/or 
exit bay 56, as appropriate. In other words, the 
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carousel would continue to turn even as a vehicle is 
moved onto and off of a sled, with the sled moving 
laterally as needed so as to maintain the desired 
orientation of the vehicle during the loading or. 
unloading operation. Thus, there is no need to start 
and stop carousel 20 to assure proper alignment of a ' 
vehicle with a given entry bay 54, storage bay 32 
and/or exit bay 56. This is very beneficial, given the 
effort and time required to start and stop an object 
having the mass. of carousel 20, and provides a 
significant advantage over the prior art. 

By way of example but not limitation, suppose 
carousel 20 is rotating in a counterclockwise 
direction, and suppose a particular vehicle is to be 
picked up at a given entry bay 54 or storage bay 32, 
and suppose this pickup is to be accomplished without 
carousel 20 slowing down or stopping altogether. 

In this case, in order to prepare the apparatus 
for vehicle pickup, an : appropriate sled 26: is mdved: in 
a counterclockwise direction along its tracks 84 until 
that sled is, preferably, at its counterclockwise-most 
position on its platform 24 . 

Then, as the counterclockwise movement of carousel 
20 brings sled 26 into alignment with the target 
vehicle, sled 26 begins to move in a clockwise 
direction along its tracks 84. This clockwise motion 
of sled 26 is opposite to the counterclockwise motion 
of carousel 20, and is precisely timed so as to keep 
that sled in perfect alignment with the target vehicle 
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even as the carousel 20 continues to advance in its 
counterclockwise direction. This action permits the 
vehicle to be loaded onto sled 26 without carousel 20 
ever slowing down or stopping. 

A corresponding mode of operation can be used to 
unload a vehicle from a rotating carousel 20 at a 
drop-off location (i.e., at a storage bay 52 or an exit 
bay 56) without the carousel ever slowing down or 
stopping. 

In this case, in order to prepare the apparatus 
for vehicle unloading, the sled (carrying the subject 
vehicle) is moved in a counterclockwise direction 
(assuming the carousel is rotating in a 
counterclockwise direction) along its tracks 84 until 
that sled is, preferably, at its counterclockwise-most 
position on its platform 24. 

Then, as the counterclockwise movement of carousel . 
20 brings sled 26 into alignment with the drop-off 
location, sled 26 begins to move in a clockwise 
direction along its tracks 84. this clockwise motion 
of sled 26 is opposite to the counterclockwise motion 
of carousel 20, and is precisely timed so as to keep 
that sled (and the subject vehicle) in perfect 
alignment with the drop-off location even as the 
carousel 20 continues to advance in its 
counterclockwise direction. This action permits the 
vehicle to be unloaded at the drop-off location without 
carousel 20 ever slowing down or stopping. 
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It should also be appreciated that, inasmuch as 
each carousel 20 preferably includes multiple platforms 
24 each carrying its own sled 26, and inasmuch as each 
platform/sled assembly is operable independently of 
every other platform/sled assembly on the carousel, 
numerous pickup and/or drop off operations can take 
place simultaneously within the same carousel, all 
while the carousel continues to rotate. This yields an 
extremely efficient pickup and drop off operation. 

The foregoing mode of operation constitutes a 
significant improvement over the prior art, since 
carousel 20 does not have to be repeatedly started and 
stopped as vehicles; are loaded onto the carousel and 
unloaded from the carousel. In this respect it should 
be ; appr ecia ted that carousel 2 0 ha s a substantial mass 
which makes it difficult to rapidly start and stop. 

To retrieve the vehicle, the sequence of operation 
is essentially reversed, except that orienting 
apparatus 70 is caused to turn 180 degrees only once in 
the admission and discharge of a vehicle. Thus, in 
leaving the apparatus, if the vehicle had already been 
turned 180 degrees, it would not be turned again, but 
would be moved from the platform 24 to the orienting 
apparatus 70 and then directly onto conveyor 60. 
However, as noted above, it is generally preferred that 
the vehicle be turned as it is leaving the storage 
apparatus. 

Furthermore, it should also be appreciated that 
conveyor apparatus 60 might, in some circumstances, be 
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omitted, in which case the driver of the vehicle might 
enter the vehicle while it is still disposed on 
orienting apparatus 70. 

The sequence of steps in the parking and discharge 
of a vehicle, or other item, is preferably governed by 
a computer which keeps track of the locations of all 
the above described components of the assembly, and of 
which storage bays are occupied and which are not. 
Alternatively, the assembly may be operated partially 
by manual controls, but to accept and discharge the 
largest member of vehicles in the shortest time it is 
preferred that the entire operation be computerized, 
such that in a few minutes prior to a sports or theater 
event, or the like, a large number of vehicles arriving 
more or less simultaneously may be quickly parked or, 
at the conclusion of the event, a large number of 
vehicles may be quickly delivered to their waiting 
drivers. 

It will be apparent that the alternative 
embodiment of Figs. 6-9 requires additional orienting 
apparatus 70 (not shown) suitable for additional entry 
and exit bays for the outer housing 90, and preferably 
additional conveyor means 60. However, the operation 
of the outer platform 80 and associated devices is 
essentially the same as described hereinabove with 
respect to housing 50. 

It should also be appreciated that, if desired, 
one or more storage bays 32 could be configured as a 
car washing station. With such an arrangement, a 
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vehicle might initially be placed in one storage bay 
32, thereafter transferred to a car washing storage bay 
32 for cleaning, and then returned to the original, or 
possibly to a different, storage bay for storage until 
the driver's return. 

There in thus provided an assembly for absorbing 
and discharging a large number of vehicles very 
quickly, and in which a vehicle operator may lock the 
vehicle and carry away the keys thereto. 

It is to be understood that the present invention 
is by no means limited to the particular construction 
herein disclosed and/or shown in the drawings, but also 
comprises any modifications or equivalents within the 
scope of the claims. 
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What Is Claimed Is : 

1. Apparatus for conveying items to a selected 
receiving station, said apparatus comprising: 

a round carousel rotatable about a center thereof 
to align a portion thereof with a selected azimuth; 

a vertically movable platform disposed in said 
carousel, said platform being movable rotatably with 
said carousel and movable vertically in said carousel 
to a selected height; and 

a sled disposed on said platform and movable on 
said platform sidewise through a path concentric with 
said carousel to align said sled with a second selected 
azimuth, said sled being configured to receive thereon 
at least one of said items; 

wherein said item is movable circularly by said 
carousel, vertically by said platform, and circularly 
by said sled, whereby to be conveyed to and from the 
receiving station disposed at said selected height, at. 
said second a zimuth . 

2, Apparatus according to claim 1 and further 
comprising conveying means on each of said sleds for 
conveying at least one of said items onto, and off of, 
said sled. 
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3. Apparatus according to claim 2 wherein said 
conveying means on each of said sleds is movable 
lengthwise of said sled and radially inwardly and 
outwardly of said carousel. 

4. Apparatus according to claim 2 wherein said 
carousel is provided with an entry and exit level, and 
said apparatus includes a housing adjacent said 
carousel and having entry and exit bays therein for 
loading the items onto, and off of, said sleds. 

5. Apparatus according to claim 4 wherein said 
housing further comprises a conveyor on said entry and 
exit levels for transporting the items to and from, 
respectively, said entry and exit bays. 

6. Apparatus according to claim 4 wherein said 
housing further comprises an annular conveyor for 
delivering the items to and from said entry and exit 
bays from drop-off and pick-up locations adjacent said 
housing . 

7. A parking garage comprising: 

a storage housing comprising a plurality of floors 
arranged in vertical order, said housing being of a 
configuration defining an annulus, and each of said 
floors having a plurality of radially-oriented parking 
bays open inwardly of said annulus; 
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a carousel disposed centrally of said housing and 
adjacent thereto; 

a plurality of discrete vertically-movable 
Platforms disposed in said carousel, each of said 
Platforms being movable to a selected one of said 
housing floors, and said carousel being rotatable to 
align said carousel platforms each with a selected 
group of said parking bays on said selected floor of 
said storage housing; and 

a sled disposed on each of said platforms and 
movable on said platform sidewise through a path 
concentric with a juncture of said annulus and said 
carousel so as to align said sled with a selected 
parking bay in said group of parking bays, said sled 
being configured to receive thereon a vehicle for 
transport to said selected parking bay by one or more 
of <i> rotating said carousel, (ii) vertically moving 
the platform on which said vehicle in disposed, and 
(iii) moving the sled on which said vehicle is 
disposed. 

8 . A parking garage according to claim 7 wherein 
said parking garage further comprises conveying means 
on each of said sleds for conveying a vehicle onto, and 
off of, said sled. 

9. A parking garage according to claim 8 wherein 
said conveying means is movable lengthwise of said sled 
and radially toward and away from said storage housing. 
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10. A parking garage according to claim 8 wherein 
said storage housing includes, on entry and exit levels 
thereof, entry and exit bays for loading vehicles onto, 
and off of, said sleds. 

11. A parking garage according to claim 10 
wherein said parking garage further comprises a 
conveyor on said entry and exit levels for transporting 
vehicles to and from, respectively, said entry and exit 
bays. 

12. A parking garage according to claim 10 
wherein vehicle orienting apparatus is disposed 
adjacent to said entry and exit bays for changing the 
orientation of the vehicles a selected one of: (i) 
before they are picked up by said sleds, and (ii) after 
they are dropped off by said sleds. 

13. A parking garage according to claim 12 
wherein said vehicle orienting apparatus is rotatable 
180 degrees so as to change the direction of vehicles 
disposed thereon. 

14 . A parking garage according to claim 13 
wherein said vehicle orienting apparatus comprises a 
conveyor belt which is mounted on a platform which is 
rotatable 180 degrees. 
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15. A parking garage according to claim 10 
wherein said parking garage further comprises a 
conveyor for delivering vehicles to said entry and exit 
bays from vehicle drop-off and pick-up locations. 

16. A parking garage comprising: 

a storage housing comprising a plurality of floors 
arranged in vertical order, said housing being of a 
configuration defining an annulus, and each of said 
floors having a plurality of radially-oriented parking 
bays open inwardly of said annulus; 

a carousel disposed centrally of said housing and 
adjacent thereto; 

an integral platform vertically movable in said 
carousel; and 

a plurality of sleds each movable in a region of 
said platform sidewise along a path concentric with a 
juncture of said annulus and said carousel so as to 
align said sled with a selected parking bay, said sled 
being configured to receive thereon a vehicle for 
transport to said selected parking bay by one or more 
of (i) rotating said carousel, and (ii) moving the sled 
on which said vehicle is disposed. 

17. A parking garage according to claim 16 
wherein said parking garage further comprises conveying 
means on each of said sleds for conveying a vehicle 
onto, and off of, said sled. 
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18. A parking garage according to claim 17 
wherein said conveying means is movable lengthwise of 
said sled and radially toward and away from said 
storage housing. 

19. A parking garage according to claim 17 
wherein said housing includes, on entry and exit levels 
thereof, entry and exit bays for loading vehicles onto, 
and off of, said sleds. 

20. A parking garage according to claim 19 
wherein said parking garage further comprises conveyors 
on said entry and exit levels for transporting vehicles 
to and from, respectively, said entry and exit bays. 

21. A parking garage according to claim 19 
wherein vehicle orienting apparatus is disposed 
adjacent to said entry and exit bays for changing the 
orientation of the vehicles a selected one of: (1) 
before the vehicles are picked up by said sleds, and 
(2) after the vehicles are dropped off by said sleds. 

22. A parking garage according to claim 21 
wherein said vehicle orienting apparatus is rotatable 
180 degrees so as to change the direction of vehicles 
disposed thereon. 
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23. A parking garage according to claim 22 
wherein said vehicle orienting apparatus comprises a 
conveyor belt which is mounted on a platform which is 
rotatable 180 degrees. 



24. a parking garage according to claim 19 
wherein said parking garage further comprises a 
conveyor for delivering vehicles to said entry and exit 
bays from vehicle drop-off and pick-up locations. 

25. A parking garage according to claim 7 and 
further comprising: 

an outer housing comprising an outer plurality of 
floors arranged in vertical order, said outer housing 
being of a configuration defining an outer annulus, 
each of said outer plurality of floors having a 
Plurality of radially-oriented outer parking bays open 
inwardly of said outer annulus; 

a plurality of discrete vertically-movable second 
Platforms disposed between said storage housing and 
said outer housing, each of said second platforms being 
movable to a selected one of said outer housing floors; 
and 

a second sled disposed on each of said second 
platforms and movable on said second platform sidewise 
through a second path concentric with a juncture of 
said outer housing and said second platforms so as to 
align said second sled with a selected outer parking 
bay, said second sled being configured to receive 
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thereon a second vehicle for transport to said selected 
outer parking bay. 

26. A method for storing and retrieving objects, 
said method comprising: 

(1) providing apparatus for conveying items to a 
selected receiving station, said apparatus comprising: 

a round carousel rotatable about a center 
thereof to align a portion thereof with a selected 
azimuth; 

a vertically movable platform disposed in 
said. carousel, said platform being movable rotatably 
with said carousel and movable vertically in said 
carousel to a selected height; and 

a sled disposed on said platform and movable . 
on said platform sidewise through a path concentric 
with said carousel to align said sled with a second 
selected azimuth, said sled being configured to receive 
thereon at least one : of sai<d i terns ; 

wherein said item is movable circularly by 
said carousel, vertically by said platform, and 
circularly by isaid:^saed,L ^^ebjr to be conveyed to and 
from the receiving station disposed at said selected 
height, at said second azimuth; 

(2) mounting said item on said sled; 

(3) moving said apparatus so as to align said 
item with a selected receiving station; 

(4) dismounting the item from said sled at the 
selected receiving station; 
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(5) remounting said item on said sled; 

(6) moving said apparatus so as to align said 
item with another location; and 

(7) dismounting the item from said sled. 

27. a method for storing and retrieving vehicles, 
said method comprising: 

(1) providing a parking garage comprising: 

a storage housing comprising a plurality of 
floors arranged in vertical order, said housing being 
of a configuration defining an annulus, and each of 
said floors having a plurality of radially-oriented 
parking bays open Inwardly of said annulus; 

a carousel disposed centrally of said housing 
and adjacent the re to ; 

a plurality of discrete vertically-movable 
platforms disposed in said carousel, each of said 
platforms being movable to a selected one of said 
housing floors, and said carousel being rotatable to 
align said carousel platforms each with a selected 
group of said parking bays on said selected floor of 

said storage housing; and 

a sled disposed on each of said platforms and 
movable on said platform sidewise through a path 
concentric with a juncture of said annulus and said 
carousel so as to align said sled with a selected 
parking bay in said group of parking bays, said sled 
being configured to receive thereon a vehicle for 
transport to said selected parking bay by one or more 
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of (i) rotating said carousel, (ii) vertically moving 
the platform on which said vehicle in disposed, and 
(iii) moving the sled on which said vehicle is 
disposed; 

(2) mounting a vehicle on said sled; 

(3) moving said apparatus so as to align said 
vehicle with a selected receiving station; 

(4) dismounting the vehicle from said sled at the 
selected receiving station; 

(5) remounting said vehicle on said sled; 

(6) moving said apparatus so as to align said 
vehicle with another location; and 

(7) dismounting the vehicle from said sled. 

28. A method for storing and retrieving vehicles, 
said method comprising: 

(1) providing a parking garage comprising: 

a storage housing comprising a plurality of 
floors arranged in vertical order, said housing being 
of a configuration defining an annulus, and each of 
said floors having a plurality of radially-oriented 
parking bays open inwardly of said annulus; 

a carousel disposed centrally of said housing 
and adjacent thereto; 

an integral platform vertically movable in 
said carousel; and 

a plurality of sleds each movable in a region 
of. said platform sidewise along a path concentric with 
a juncture of said annulus and said carousel so as to 
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align said sled with a selected parking bay, said sled 
being configured to receive thereon a vehicle for 
transport to said selected parking bay by one or more 
of (i) rotating said carousel, and (ii) moving the sled 
on which said vehicle is disposed. 

(2) mounting said vehicle on said sled; 

(3) moving said apparatus so as to align said 
vehicle with a selected receiving station; 

(4) dismounting the vehicle from said sled at the 
selected receiving station; 

(5) remounting said vehicle on said sled; 

(6) moving said apparatus so as to align said 
vehicle with another location; and 

O) dismounting the vehicle from said sled. 

29. Apparatus according to claim 1 wherein said 
carousel comprises a hollow core. 

30. Apparatus according to claim - 7 wherein at 
least one of said parking bays comprises car wash 
apparatus . 

31. A method according to claim 26 wherein said 
carousel continues to rotate as the item is mounted on, 
or dismounted from, said sled. 
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32. Apparatus for moving a vehicle from a first 
location to a second location while the wheels of the 
vehicle are in a non-rotatable or rotatable condition, 
said apparatus comprising: 

a pair of arms; 

wheel-engaging means mounted on said arms for 
selectively engaging the wheels of the vehicle while 
the vehicle is stationary; 

first arm-moving means for moving said arms (i) in 
a first horizontal direction so that said arms may be 
positioned beneath or alongside the vehicle, and (ii) 
in a second horizontal direction so that said arms may 
be withdrawn from beneath or alongside the vehicle- 
second arm-moving means for moving said arms (i) 
in a third horizontal direction so that said 
wheel-engaging means may engage the wheels of the 
vehicle, and (ii) in a fourth horizontal direction so 
that said wheel-engaging means may disengage from the 
wheels of the vehicle; and 

third arm-moving means for moving said arms in a 
vertical direction. 

33. Apparatus according to claim 32 wherein said 
wheel-engaging means comprise pins which are 
spring-biased relative to said arms. 

34. Apparatus according to claim 32 wherein at 
least some of said wheel-engaging means are slidable 
relative to the length of said arms. 
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35. Apparatus according to claim 32 wherein at 
least some of said wheel-engaging means are pivotally 
connected to said arms. 

36. a method according to claim 31 wherein said 
sled moves in a first circular direction while said 
carousel is moving in a second opposite direction as 
the item is mounted on, or dismounted from, the sled. 

37. Apparatus according to claim 1 wherein said 
apparatus is adapted to convey items to and from the 
receiving station while said carousel is moving. 

38. Apparatus according to claim 37 wherein said 
apparatus is adapted to move said sled in a first 
circular direction while said carousel is moving in a 
second, opposite direction as said items are conveyed 
to and from the receiving station. 

39. a parking garage according to claim 7 wherein 
said parking garage is adapted to convey a vehicle to 
and from the parking bay while said carousel is moving. 

t . ^ ^«^v»^^ auw^uxuy co cia irn 39 

wherein said parking garage is adapted to move said 
sled in a first circular direction while said carousel 
is moving in a second, opposite direction as the 
vehicle is conveyed to and from the parking bay. 
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41. A parking garage according to claim 16 
wherein said parking garage is adapted to transport a 
vehicle to the parking bay while said carousel is 
moving. 

42. A parking garage according to claim 41 
wherein said parking garage is adapted to move said 
sled in a first circular direction while said carousel 
is moving in a second, opposite direction as said 
vehicle is transported to the parking bay. 

43. A method according to claim 27 wherein said 
carousel rotates as the vehicle is dismounted from said 
sled. 

44. A method according to claim 43 wherein said 
v led : moV€iS in ? f ir|t circular direction while, said 
carousel is moving in a second opposite direction as 
the vehicle is dismounted from the sled. 

45. A method according to claim 28 wherein said 
carousel rotates as the vehicle is dismounted from said 
sled. 

4 6. A method according to claim 45 wherein said 
sled moves in a first circular direction while said 
carousel is moving in a second opposite direction as 
the vehicle is dismounted from the sled. 
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